KJ
J Biol Chem. 2013 Aug 28. [Epub ahead of print]
Ablation of promyelocytic leukemia protein (PML) re-patterns energy balance and protects mice from obesity induced by a western diet.
Cheng X, Guo S, Liu Y, Chu H, Hakimi P, Berger NA, Hanson RW, Kao HY.
Source
Case Western Reserve University, United States.
Abstract
The promyelocytic leukemia protein (PML) is a well-known tumor suppressor, but its role in metabolism is largely unknown. Mice with a deletion in the gene for PML (KO mice) exhibit altered gene expression in liver, adipose tissue and skeletal muscle, an accelerated rate of fatty acid metabolism, abnormal glucose metabolism, constitutive AMP-activating kinase (AMPK) activation and insulin resistance in skeletal muscle. Lastly, an increased rate of energy expenditure protects PML KO mice from the effects of obesity induced by a western diet. Collectively, our study uncovers a previously unappreciated role of PML in the regulation of metabolism and energy balance in mice.

DHA Inhibits Protein Degradation More Efficiently than EPA by Regulating the PPARγ/NFκB Pathway in C2C12 Myotubes.
Wang Y, Lin QW, Zheng PP, Zhang JS, Huang FR.
Biomed Res Int. 2013;2013:318981. doi: 10.1155/2013/318981. Epub 2013 Jul 28.

PPARγ Agonists in Adaptive Immunity: What Do Immune Disorders and Their Models Have to Tell Us?
da Rocha Junior LF, Dantas AT, Duarte AL, de Melo Rego MJ, Pitta Ida R, Pitta MG.
PPAR Res. 2013;2013:519724. doi: 10.1155/2013/519724. Epub 2013 Aug 1.

Does Pro(12)Ala Polymorphism Enhance the Physiological Role of PPARγ2?
Pereira AC, Oliveira R, Castro AC, Fernandes R.
PPAR Res. 2013;2013:401274. doi: 10.1155/2013/401274. Epub 2013 Jul 31.

Retinoid X Receptor Agonists Modulate Foxp3+ Regulatory T Cell and Th17 Cell Differentiation with Differential Dependence on Retinoic Acid Receptor Activation.
Takeuchi H, Yokota-Nakatsuma A, Ohoka Y, Kagechika H, Kato C, Song SY, Iwata M.
J Immunol. 2013 Aug 26.
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Neuroscience: Dopamine ramps up 
[image: Rewards and the brain.]
We thought we had figured out dopamine, a neuromodulator involved in everything from learning to addiction. But the finding that dopamine levels ramp up as rats navigate to a reward may overthrow current theories.
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· Richness of human gut microbiome correlates with metabolic markers
· Emmanuelle Le Chatelier,  
· Trine Nielsen,  
· Junjie Qin,  
· Edi Prifti,  
· Falk Hildebrand, 
· Gwen Falony, 
· Mathieu Almeida, 
· Manimozhiyan Arumugam, 
· Jean-Michel Batto, 
· Sean Kennedy, 
· Pierre Leonard, 
· Junhua Li, 
· Kristoffer Burgdorf, 
· Niels Grarup, 
· Torben Jørgensen, 
· Ivan Brandslund, 
· Henrik Bjørn Nielsen, 
· Agnieszka S. Juncker, 
· Marcelo Bertalan, 
· Florence Levenez, 
· Nicolas Pons, 
· Simon Rasmussen, 
· Shinichi Sunagawa, 
· Julien Tap, 
· Sebastian Tims, 
· Erwin G. Zoetendal, 
· Søren Brunak, 
· Karine Clément, 
· Joël Doré, 
· Michiel Kleerebezem, 
· Karsten Kristiansen, 
· Pierre Renault, 
· Thomas Sicheritz-Ponten, 
· Willem M. de Vos, 
· Jean-Daniel Zucker, 
· Jeroen Raes, 
· Torben Hansen, 
· MetaHIT consortium, 
· Peer Bork, 
· Jun Wang, 
· S. Dusko Ehrlich, 
· Oluf Pedersen & 
· MetaHIT consortium additional members 
· + et al.
Analysis of the gut microbial gene composition in obese and non-obese individuals shows marked differences in bacterial richness between the two groups, with individuals with low richness exhibiting increased adiposity, insulin resistance, dyslipidaemia and inflammation; only a few bacterial marker species are needed to distinguish between individuals with high and low bacterial richness, providing potential for future diagnostic tools.
See also 
· News & Views by Fang & Evans
LETTERS
Top 
· A ‘kilonova’ associated with the short-duration γ-ray burst GRB 130603B
· N. R. Tanvir,  
· A. J. Levan,  
· A. S. Fruchter,  
· J. Hjorth,  
· R. A. Hounsell, 
· K. Wiersema & 
· R. L. Tunnicliffe 
· + et al.
Strong evidence that a kilonova — an event similar to a faint, short-lived supernova — accompanied the short-duration γ-ray burst GRB 130603B provides support for the hypothesis that such bursts are produced by the merger of two compact stellar objects.
See also 
· News & Views by Rosswog 
· A rigid and weathered ice shell on Titan
· D. Hemingway,  
· F. Nimmo,  
· H. Zebker &  
· L. Iess
A strong inverse correlation between gravity and topography leads to the conclusion that Saturn’s largest moon, Titan, must have a rigid ice shell with an elastic thickness exceeding 40 kilometres.
· Crystallites of magnetic charges in artificial spin ice
· Sheng Zhang,  
· Ian Gilbert,  
· Cristiano Nisoli,  
· Gia-Wei Chern,  
· Michael J. Erickson, 
· Liam O’Brien, 
· Chris Leighton, 
· Paul E. Lammert, 
· Vincent H. Crespi & 
· Peter Schiffer 
· + et al.
Artificial spin-ice systems are lithographically fabricated arrays of interacting ferromagnetic nanometre-scale islands; a procedure to thermalize two types of artificial spin ice with different geometries has now been developed, resulting in unprecedentedly large ground-state domains in square lattices and crystallites of ordered magnetic charges in kagome lattices.
· Late Miocene threshold response of marine algae to carbon dioxide limitation
· Clara T. Bolton &  
· Heather M. Stoll
New measurements of stable isotope vital effects in fossil coccoliths show a step increase in reliance of coccolithophore photosynthesis on active transport of dissolved bicarbonate in the late Miocene epoch, suggesting both a low threshold for adaptation of coccolithophores to carbon dioxide and a decrease in global carbon dioxide levels at that time.
See also 
· News & Views by Pancost et al. 
· Rapid, climate-driven changes in outlet glaciers on the Pacific coast of East Antarctica
· B. W. J. Miles,  
· C. R. Stokes,  
· A. Vieli &  
· N. J. Cox
Multidecadal trends in the terminus position of outlet glaciers along the margin of the East Antarctic ice sheet reveal three epochal patterns of glacier retreat or advance consistent with a rapid and coherent response to air temperature and sea-ice trends.
· Anaerobic oxidation of methane coupled to nitrate reduction in a novel archaeal lineage
· Mohamed F. Haroon,  
· Shihu Hu,  
· Ying Shi,  
· Michael Imelfort,  
· Jurg Keller, 
· Philip Hugenholtz, 
· Zhiguo Yuan & 
· Gene W. Tyson 
· + et al.
An anaerobic methanotroph (ANME-2d) can perform nitrate-driven anaerobic oxidation of methane through reverse methanogenesis, using nitrate as the terminal electron acceptor, and nitrite produced by ANME-2d is reduced to dinitrogen gas through a syntrophic relationship with an anaerobic ammonium-oxidizing bacterium.
· Pervasive genetic hitchhiking and clonal interference in forty evolving yeast populations
· Gregory I. Lang,  
· Daniel P. Rice,  
· Mark J. Hickman,  
· Erica Sodergren,  
· George M. Weinstock, 
· David Botstein & 
· Michael M. Desai 
· + et al.
Whole-genome whole-population sequencing is used to examine the dynamics of genome-sequence evolution in Saccharomyces cerevisiae populations for 1,000 generations; this reveals patterns of sequence evolution driven by pervasive genetic hitchhiking and interference, and shows that beneficial mutations that escape drift and increase in frequency typically occur in cohorts.
· Prolonged dopamine signalling in striatum signals proximity and value of distant rewards
· Mark W. Howe,  
· Patrick L. Tierney,  
· Stefan G. Sandberg,  
· Paul E. M. Phillips &  
· Ann M. Graybiel
Cyclic voltammetry reveals an extended mode of reward-predictive dopamine signalling in the striatum as rats navigate; signals increase as the rats approach distant rewards, instead of showing phasic or steady tonic activity, and the increases scale flexibly with the distance and size of the rewards.
See also 
· News & Views by Niv 
· A gustatory receptor paralogue controls rapid warmth avoidance in Drosophila
· Lina Ni,  
· Peter Bronk,  
· Elaine C. Chang,  
· April M. Lowell,  
· Juliette O. Flam, 
· Vincent C. Panzano, 
· Douglas L. Theobald, 
· Leslie C. Griffith & 
· Paul A. Garrity 
· + et al.
After previously discovering that the ion channel TRPA1 is used as an internal temperature sensor in Drosophila to control the slow response of flies to shallow thermal gradients, the authors show here that the rapid response of flies to steep warming gradients relies on a different protein, GR28B, providing the first example of a thermosensory role for a gustatory receptor.
· Dietary intervention impact on gut microbial gene richness
· Aurélie Cotillard,  
· Sean P. Kennedy,  
· Ling Chun Kong,  
· Edi Prifti,  
· Nicolas Pons, 
· Emmanuelle Le Chatelier, 
· Mathieu Almeida, 
· Benoit Quinquis, 
· Florence Levenez, 
· Nathalie Galleron, 
· Sophie Gougis, 
· Salwa Rizkalla, 
· Jean-Michel Batto, 
· Pierre Renault, 
· ANR MicroObes consortium, 
· Joel Doré, 
· Jean-Daniel Zucker, 
· Karine Clément, 
· Stanislav Dusko Ehrlich & 
· ANR MicroObes consortium members 
· + et al.
In obese and overweight individuals, diet-induced weight loss and weight-stabilization interventions improve the low microbiota gene richness and clinical phenotypes seen before intervention, but have less of an effect on inflammatory phenotypes.
See also 
· News & Views by Fang & Evans
· Coordination of heart and lung co-development by a multipotent cardiopulmonary progenitor
· Tien Peng,  
· Ying Tian,  
· Cornelis J. Boogerd,  
· Min Min Lu,  
· Rachel S. Kadzik, 
· Kathleen M. Stewart, 
· Sylvia M. Evans & 
· Edward E. Morrisey 
· + et al.
A population of multipotent cardiopulmonary mesoderm progenitors (CPPs) within the posterior pole of the heart expresses Wnt2, Gli1 and Isl1; these CPPs arise from cardiac progenitors before lung development, generate the mesoderm lineages within the cardiac inflow tract and lung, and are regulated by hedgehog expression from the foregut endoderm.
· Genetic programs in human and mouse early embryos revealed by single-cell RNA sequencing
· Zhigang Xue,  
· Kevin Huang,  
· Chaochao Cai,  
· Lingbo Cai,  
· Chun-yan Jiang, 
· Yun Feng, 
· Zhenshan Liu, 
· Qiao Zeng, 
· Liming Cheng, 
· Yi E. Sun, 
· Jia-yin Liu, 
· Steve Horvath & 
· Guoping Fan 
· + et al.
Single-cell RNA sequencing and weighted gene co-expression network analysis are used to study transcriptome change in pre-implantation embryos and oocytes; this reveals a conserved genetic program between human and mouse but with different developmental specificity and timing, and conserved hub genes that may be key in pre-implantation development.
· lncRNA-dependent mechanisms of androgen-receptor-regulated gene activation programs
· Liuqing Yang,  
· Chunru Lin,  
· Chunyu Jin,  
· Joy C. Yang,  
· Bogdan Tanasa, 
· Wenbo Li, 
· Daria Merkurjev, 
· Kenneth A. Ohgi, 
· Da Meng, 
· Jie Zhang, 
· Christopher P. Evans & 
· Michael G. Rosenfeld 
· + et al.
A study of prostate cancer cells reveals a transcriptional activation role for long non-coding RNAs (PRNCR1 and PCGEM1) that bind to the androgen receptor, and is also observed for the truncated androgen receptor characteristic of many aggressive prostate cancers.
See also 
· News & Views by Schmitt & Chang
· Mitotic trigger waves and the spatial coordination of the Xenopus cell cycle
· Jeremy B. Chang &  
· James E. Ferrell Jr
In an in vitro Xenopus extract system that can undergo cell cycles, mitosis spreads through the cytoplasm in ‘trigger waves’ of Cdk1 activation, which may reflect a more general biological mechanism related to action potentials and calcium waves.
· Avoiding chromosome pathology when replication forks collide
· Christian J. Rudolph,  
· Amy L. Upton,  
· Anna Stockum,  
· Conrad A. Nieduszynski &  
· Robert G. Lloyd
The site of collision between two chromosome replication forks can be used to reinitiate replication independent of an active origin, with potentially pathogenic effects.
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Nat Commun. 2013 Aug 29;4:2403. doi: 10.1038/ncomms3403.
Modulation of β-catenin function maintains mouse epiblast stem cell and human embryonic stem cell self-renewal.
Kim H, Wu J, Ye S, Tai CI, Zhou X, Yan H, Li P, Pera M, Ying QL.
Source
1] Department of Cell and Neurobiology, Eli and Edythe Broad Center for Regenerative Medicine and Stem Cell Research at USC, Keck School of Medicine, University of Southern California, Los Angeles, California 90033, USA [2].
Abstract
Wnt/β-catenin signalling has a variety of roles in regulating stem cell fates. Its specific role in mouse epiblast stem cell self-renewal, however, remains poorly understood. Here we show that Wnt/β-catenin functions in both self-renewal and differentiation in mouse epiblast stem cells. Stabilization and nuclear translocation of β-catenin and its subsequent binding to T-cell factors induces differentiation. Conversely, retention of stabilized β-catenin in the cytoplasm maintains self-renewal. Cytoplasmic retention of β-catenin is effected by stabilization of Axin2, a downstream target of β-catenin, or by genetic modifications to β-catenin that prevent its nuclear translocation. We also find that human embryonic stem cell and mouse epiblast stem cell fates are regulated by β-catenin through similar mechanisms. Our results elucidate a new role for β-catenin in stem cell self-renewal that is independent of its transcriptional activity and will have broad implications in understanding the molecular regulation of stem cell fate. 

Mol Cell Biol. 2013 Aug 19. [Epub ahead of print]
Smurf1-mediated Lys29-linked Non-proteolytic Poly-ubiquitination of Axin Negatively Regulates Wnt/β-catenin Signaling.
Fei C, Li Z, Li C, Chen Y, Chen Z, He X, Mao L, Wang X, Zeng R, Li L.
Source
State Key Laboratory of Molecular Biology.
Abstract
Ubiquitination plays important and diverse roles in modulating protein functions. As a C2-WW-HECT type ubiquitin ligase, Smad ubiquitination regulatory factor 1 (Smurf1) commonly serves to regulate ubiquitin-dependent protein degradation in a number of signaling pathways. Here, we report a novel function of Smurf1 in regulating Wnt/β-catenin signaling through targeting Axin for non-proteolytic ubiquitination. Our data unambiguously demonstrate that Smurf1 ubiquitinates Axin through Lys (K) 29-linked poly-ubiquitin chains. Unexpectedly, Smurf1-mediated Axin ubiquitination does not lead to its degradation but instead disrupts its interaction with the Wnt coreceptors LRP5/6, which subsequently attenuates Wnt-stimulated LRP6 phosphorylation and represses Wnt/β-catenin signaling. The inhibitory function of Smurf1 on Wnt/β-catenin signaling is further evidenced by analysis with Smurf1 KO MEFs. Next, we identified K789 and K821 in Axin as the ubiquitination sites by Smurf1. Consistently, Smurf1 could neither disrupt the interaction of AxinK789/821R double mutant with LRP5/6, nor attenuate the phosphorylation of LRP6 in AxinK789/821R expressing cells. Collectively, our studies uncover Smurf1 as a new regulator for Wnt/β-catenin signaling pathway via modulating the activity of Axin.

Oncogenesis. 2013 Aug 19;2:e64. doi: 10.1038/oncsis.2013.28.
Deubiquitination of Dishevelled by Usp14 is required for Wnt signaling.
Jung H, Kim BG, Han WH, Lee JH, Cho JY, Park WS, Maurice MM, Han JK, Lee MJ, Finley D, Jho EH.
Department of Life Science, The University of Seoul, Seoul, Korea.
Dishevelled (Dvl) is a key regulator of Wnt signaling both in the canonical and non-canonical pathways. Here we report the identification of a regulatory domain of ubiquitination (RDU) in the C-terminus of Dvl. Mutations in the RDU resulted in accumulation of polyubiquitinated forms of Dvl, which were mainly K63 linked. Small interfering RNA-based screening identified Usp14 as a mediator of Dvl deubiquitination. Genetic and chemical suppression of Usp14 activity caused an increase in Dvl polyubiquitination and significantly impaired downstream Wnt signaling. These data suggest that Usp14 functions as a positive regulator of the Wnt signaling pathway. Consistently, tissue microarray analysis of colon cancer revealed a strong correlation between the levels of Usp14 and β-catenin, which suggests an oncogenic role for Usp14 via enhancement of Wnt/β-catenin signaling. 

7.701 Stem Cells. 2013 Aug 20. doi: 10.1002/stem.1525. [Epub ahead of print]
Partial proteasome inhibitors induce hair follicle growth by stabilizing ß-catenin.
Yucel G, Arnam JV, Means PC, Huntzicker E, Altindag B, Lara MF, Yuan J, Kuo C, Oro AE.
Program in Epithelial Biology, Stanford University, school of Medicine, Stanford, CA 94305.
The activation of tissue stem cells from their quiescent state represents the initial step in the complex process of organ regeneration and tissue repair. While the identity and location of tissue stem cells are becoming known, how key regulators control the balance of activation and quiescence remains mysterious. The vertebrate hair is an ideal model system where hair cycling between growth and resting phases is precisely regulated by morphogen signaling pathways, but how these events are coordinated to promote orderly signaling in a spatial and temporal manner remains unclear. Here we show that hair cycle timing depends on regulated stability of signaling substrates by the ubiquitin-proteasome system (UPS). Topical application of Partial proteasomal inhibitors (PaPIs) inhibits epidermal and dermal proteasome activity throughout the hair cycle. PaPIs prevent the destruction of the key anagen signal ß-catenin, resulting in more rapid hair growth and dramatically shortened telogen. We show that PaPIs induce excess ß-catenin, act similarly to the GSK3ß antagonist LiCl, and antagonize DKK-mediated inhibition of anagen. PaPIs thus represent a novel class of hair growth agents that act through transiently modifying the balance of stem cell activation and quiescence pathways. Stem Cells 2013.

Proc Natl Acad Sci U S A. 2013 Aug 20;110(34):13851-6. doi: 10.1073/pnas.1219952110. Epub 2013 Aug 5.
Generation of hair cells in neonatal mice by β-catenin overexpression in Lgr5-positive cochlear progenitors.
Shi F, Hu L, Edge AS.


Immunity. 2013 Aug 22;39(2):298-310. doi: 10.1016/j.immuni.2013.07.019. Epub 2013 Aug 15.
Canonical wnt signaling negatively modulates regulatory T cell function.
van Loosdregt J, Fleskens V, Tiemessen MM, Mokry M, van Boxtel R, Meerding J, Pals CE, Kurek D, Baert MR, Delemarre EM, Gröne A, Koerkamp MJ, Sijts AJ, Nieuwenhuis EE, Maurice MM, van Es JH, Ten Berge D, Holstege FC, Staal FJ, Zaiss DM, Prakken BJ, Coffer PJ.
Department of Immunology, University Medical Center Utrecht, Utrecht 3584EA, the Netherlands; Center for Molecular and Cellular Intervention, Wilhelmina Children's Hospital, University Medical Center Utrecht, Utrecht 3584EA, the Netherlands; Department of Cell Biology, University Medical Center Utrecht, Utrecht 3584EA, the Netherlands.
Foxp3 is crucial for both the development and function of regulatory T (Treg) cells; however, the posttranslational mechanisms regulating Foxp3 transcriptional output remain poorly defined. Here, we demonstrate that T cell factor 1 (TCF1) and Foxp3 associates in Treg cells and that active Wnt signaling disrupts Foxp3 transcriptional activity. A global chromatin immunoprecipitation sequencing comparison in Treg cells revealed considerable overlap between Foxp3 and Wnt target genes. The activation of Wnt signaling reduced Treg-mediated suppression both in vitro and in vivo, whereas disruption of Wnt signaling in Treg cells enhanced their suppressive capacity. The activation of effector T cells increased Wnt3a production, and Wnt3a levels were found to be greatly increased in mononuclear cells isolated from synovial fluid versus peripheral blood of arthritis patients. We propose a model in which Wnt produced under inflammatory conditions represses Treg cell function, allowing a productive immune response, but, if uncontrolled, could lead to the development of autoimmunity.


PLoS One. 2013 Aug 16;8(8):e72042. doi: 10.1371/journal.pone.0072042.
Lats2 Modulates Adipocyte Proliferation and Differentiation via Hippo Signaling.
An Y, Kang Q, Zhao Y, Hu X, Li N.
State Key Laboratory for Agrobiotechnology, College of Biological Sciences, China Agricultural University, Beijing, China.
First identified in Drosophila and highly conserved in mammals, the Hippo pathway controls organ size. Lats2 is one of the core kinases of the Hippo pathway and plays major roles in cell proliferation by interacting with the downstream transcriptional cofactors YAP and TAZ. Although the function of the Hippo pathway and Lats2 is relatively well understood in several tissues and organs, less is known about the function of Lats2 and Hippo signaling in adipose development. Here, we show that Lats2 is an important modulator of adipocyte proliferation and differentiation via Hippo signaling. Upon activation, Lats2 phosphorylates YAP and TAZ, leading to their retention in the cytoplasm, preventing them from activating the transcription factor TEAD in the nucleus. Because TAZ remains in the cytoplasm, PPARγ regains its transcriptional activity. Furthermore, cytoplasmic TAZ acts as an inhibitor of Wnt signaling by suppressing DVL2, thereby preventing β-catenin from entering the nucleus to stimulate TCF/LEF transcriptional activity. The above effects contribute to the phenotype of repressed proliferation and accelerated differentiation in adipocytes. Thus, Lats2 regulates the balance between proliferation and differentiation during adipose development. Interestingly, our study provides evidence that Lats2 not only negatively modulates cell proliferation but also positively regulates cell differentiation. 

Cancer Sci. 2013 Aug;104(8):1135-8. doi: 10.1111/cas.12180.
Differences in the localization of the adenomatous polyposis coli-Asef/Asef2 complex between adenomatous polyposis coli wild-type and mutant cells.
Kawasaki Y, Furukawa S, Sato R, Akiyama T.
Laboratory of Molecular and Genetic Information, Institute for Molecular and Cellular Biosciences, The University of Tokyo, Tokyo, Japan.
The tumor suppressor adenomatous polyposis coli (APC) is mutated in familial adenomatous polyposis and in many sporadic colorectal tumors. Adenomatous polyposis coli is known to negatively regulate Wnt signaling by inducing the degradation of β-catenin. Adenomatous polyposis coli also interacts with the guanine nucleotide exchange factors Asef and Asef2 and stimulates their activity, thereby regulating cell adhesion and migration. Here we show that in confluent, non-motile MDCK II cells, Asef/Asef2 are colocalized with APC at the sites of cell-cell adhesion at the apical and junctional levels. In contrast, in colorectal tumor cells containing mutated APC, significant amounts of Asef/Asef2 and the truncated mutant APCs are localized mainly in the cytoplasm. These results suggest that localization of the Asef/Asef2-APC complex at the sites of cell-cell contact is critical for the regulation of cell adhesion, and that the aberrant subcellular localization of these complexes in colorectal tumor cells may contribute to the cell's aberrant adhesive and migratory properties. 
© 2013 Japanese 


Diabetes. 2013 Sep;62(9):2997-3004. doi: 10.2337/db13-0473.
Restricted Adipogenesis in Hypertrophic Obesity: The Role of WISP2, WNT, and BMP4.
Gustafson B, Hammarstedt A, Hedjazifar S, Smith U.
Lundberg Laboratory for Diabetes Research, Center of Excellence for Metabolic and Cardiovascular Research, Department of Molecular and Clinical Medicine, The Sahlgrenska Academy at the University of Gothenburg, Gothenburg, Sweden.


Mol Cell Biol. 2013 Aug 26. 
Homodimerization of the Wnt Receptor DERAILED Recruits the Src Family Kinase SRC64B.
Petrova IM, Lahaye LL, Martiáñez T, de Jong AW, Malessy MJ, Verhaagen J, Noordermeer JN, Fradkin LG.
Laboratory of Developmental Neurobiology, Department of Molecular Cell Biology, Leiden University Medical Center, 2300 RC Leiden, The Netherlands.

PLoS Genet. 2013 Aug;9(8):e1003603. doi: 10.1371/journal.pgen.1003603. Epub 2013 Aug 15.
β-Catenin-Independent Activation of TCF1/LEF1 in Human Hematopoietic Tumor Cells through Interaction with ATF2 Transcription Factors.
Grumolato L, Liu G, Haremaki T, Mungamuri SK, Mong P, Akiri G, Lopez-Bergami P, Arita A, Anouar Y, Mlodzik M, Ronai ZA, Brody J, Weinstein DC, Aaronson SA.
Department of Oncological Sciences, Icahn School of Medicine at Mount Sinai, New York, New York, United States of America ; INSERM U982, DC2N, Institute for Research and Innovation in Biomedicine, University of Rouen, Mont Saint Aignan, France.

Learning and memory: Recognizing WNT signalling in memory.
Yates D.  
Nat Rev Neurosci. 2013 Aug 20;14(9):591. doi: 10.1038/nrn3583. No abstract available.

Wnt signalling in osteoporosis: mechanisms and novel therapeutic approaches.
Canalis E.
Nat Rev Endocrinol. 2013 Aug 13. doi: 10.1038/nrendo.2013.154. [Epub ahead of print]

EMBO Rep. 2013 Aug 20. doi: 10.1038/embor.2013.136. [Epub ahead of print]
Wnk kinases are positive regulators of canonical Wnt/β-catenin signalling.
Serysheva E, Berhane H, Grumolato L, Demir K, Balmer S, Bodak M, Boutros M, Aaronson S, Mlodzik M, Jenny A.


Fibroblast Growth Factor Signaling is Essential for Self-renewal of Dental Epithelial Stem Cells.
Chang JY, Wang C, Liu J, Huang Y, Jin C, Yang C, Hai B, Liu F, D'Souza RN, McKeehan WL, Wang F.
J Biol Chem. 2013 Aug 26. [Epub ahead of print]

Ovariectomy expands murine short-term hemopoietic stem cell function through T cell expressed CD40L and WNT10B.
Li JY, Adams J, Calvi LM, Lane TF, Weitzmann MN, Pacifici R.
Blood. 2013 Aug 16. [Epub ahead of print]

MicroRNA-218 Inhibits Glioma Invasion, Migration, Proliferation and Cancer Stem-like Cell Self-renewal by Targeting the Polycomb Group Gene Bmi1.
Tu Y, Gao X, Li G, Fu H, Cui D, Liu H, Jin W, Zhang Y.
Cancer Res. 2013 Aug 15. [Epub ahead of print]

Enhancer of zeste homolog 2 activates wnt signaling through downregulating CXXC finger protein 4.
Lu H, Sun J, Wang F, Feng L, Ma Y, Shen Q, Jiang Z, Sun X, Wang X, Jin H.
Cell Death Dis. 2013 Aug 15;4:e776. doi: 10.1038/cddis.2013.293
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Cell Rep. 2013 Aug 20. pii: S2211-1247(13)00387-2. doi: 10.1016/j.celrep.2013.07.025. [Epub ahead of print]
Opposing Effect of EGFRWT on EGFRvIII-Mediated NF-κB Activation with RIP1 as a Cell Death Switch.
Puliyappadamba VT, Chakraborty S, Chauncey SS, Li L, Hatanpaa KJ, Mickey B, Noorani S, Shu HK, Burma S, Boothman DA, Habib AA.
Source
Department of Neurology and Neurotherapeutics, University of Texas Southwestern Medical Center, Dallas, TX 75390, USA.
Abstract
RIP1 is a central mediator of cell death in response to cell stress but can also mediate cell survival by activating NF-κB. Here, we show that RIP1 acts as a switch in EGFR signaling. EGFRvIII is an oncogenic mutant that does not bind ligand and is coexpressed with EGFRWT in glioblastoma multiforme (GBM). EGFRvIII recruits ubiquitin ligases to RIP1, resulting in K63-linked ubiquitination of RIP1. RIP1 binds to TAK1 and NEMO, forming an EGFRvIII-RIP1 signalosome that activates NF-κB. RIP1 is essential for EGFRvIII-mediated oncogenicity and correlates with NF-κB activation in GBM. Surprisingly, activation of EGFRWT with EGF results in a negative regulation of EGFRvIII, with dissociation of the EGFRvIII-RIP1 signalosome, loss of RIP1 ubiquitination and NF-κB activation, and association of RIP1 with FADD and caspase-8. If EGFRWT is overexpressed with EGFRvIII, the addition of EGF leads to a RIP1 kinase-dependent cell death. The EGFRWT-EGFRvIII-RIP1 interplay may regulate oncogenicity and vulnerability to targeted treatment in GBM.

[image: Full-size image (34 K)]


Cancer Biol Ther. 2013 Apr;14(4):365-9. doi: 10.4161/cbt.23636. Epub 2013 Jan 28.
Prognostic impact of Fas-associated death domain, a key component in death receptor signaling, isdependent on the presence of lymph node metastasis in head and neck squamous cell carcinoma.
Fan S, Müller S, Chen ZG, Pan L, Tighiouart M, Shin DM, Khuri FR, Sun SY.
Source
Department of Hematology and Medical Oncology, Emory University School of Medicine and Winship Cancer Institute, Atlanta, GA USA.
Abstract
FAS-associated death domain (FADD) is a key adaptor protein that bridges a death receptor (e.g., death receptor 5; DR5) to caspase-8 to form the death-inducing signaling complex during apoptosis. The expression and prognostic impact of FADD in head and neck squamous cellcarcinoma (HNSCC) have not been well studied. This study focuses on detecting FADD expression and analyzing its prognostic impact in primary and metastatic HNSCCs. We found a significant increase in FADD expression in primary tumors with lymph node metastasis (LNM) in comparison with primary tumors with no LNM. This increase was significantly less in the matched LNM tissues. Both univariate and multivariable analyses indicated that lower FADD expression was significantly associated with better disease-free survival and overall survival in HNSCC patients with LNM although FADD expression did not significantly affect survival of HNSCC patients without LNM . When combined with DR5 or caspase-8 expression, patients with LNM expressing both low FADD and DR5 or both low FADD and caspase-8 had significantly better prognosis than those expressing both high FADD and DR5 or both high FADD and caspase-8. However, the expression of both low FADD and caspase-8 was significantly linked to worse overall survival compared with both high FADD and caspase-8 expression in HNSCC patients without LNM. Hence, we suggest that FADD alone or together with DR5 and caspase-8 participates in metastatic process of HNSCC.

Cell Rep. 2013 Aug 21. pii: S2211-1247(13)00397-5. doi: 10.1016/j.celrep.2013.07.035. [Epub ahead of print]
RIP3 Inhibits Inflammatory Hepatocarcinogenesis but Promotes Cholestasis by Controlling Caspase-8- and JNK-Dependent Compensatory Cell Proliferation.
Vucur M, Reisinger F, Gautheron J, Janssen J, Roderburg C, Cardenas DV, Kreggenwinkel K, Koppe C, Hammerich L, Hakem R, Unger K, Weber A, Gassler N, Luedde M, Frey N, Neumann UP, Tacke F, Trautwein C, Heikenwalder M, Luedde T.
Source
Department of Medicine III, University Hospital RWTH Aachen, D-52074 Aachen, Germany.
Abstract
For years, the term "apoptosis" was used synonymously with programmed cell death. However, it was recently discovered that receptor interacting protein 3 (RIP3)-dependent "necroptosis" represents an alternative programmed cell death pathway activated in many inflamed tissues. Here, we show in a genetic model of chronic hepatic inflammation that activation of RIP3 limits immune responses and compensatory proliferation of liver parenchymal cells (LPC) by inhibiting Caspase-8-dependent activation of Jun-(N)-terminal kinase in LPC and nonparenchymal liver cells. In this way, RIP3 inhibits intrahepatic tumor growth and impedes the Caspase-8-dependent establishment of specific chromosomal aberrations that mediate resistance to tumor-necrosis-factor-induced apoptosis and underlie hepatocarcinogenesis. Moreover, RIP3 promotes the development of jaundice and cholestasis, because its activation suppresses compensatory proliferation of cholangiocytes and hepatic stem cells. These findings demonstrate a function of RIP3 in regulating carcinogenesis and cholestasis. Controlling RIP3 or Caspase-8 might represent a chemopreventive or therapeutic strategy against hepatocellular carcinoma and biliary disease.

Mol Cancer Res. 2013 Aug;11(8):901-11. doi: 10.1158/1541-7786.MCR-12-0699. Epub 2013 May 21.
Mitoxantrone Targets Human Ubiquitin-Specific Peptidase 11 (USP11) and Is a Potent Inhibitor of Pancreatic Cancer Cell Survival.
Burkhart RA, Peng Y, Norris ZA, Tholey RM, Talbott VA, Liang Q, Ai Y, Miller K, Lal S, Cozzitorto JA, Witkiewicz AK, Yeo CJ, Gehrmann M, Napper A,Winter JM, Sawicki JA, Zhuang Z, Brody JR.
Source
Thomas Jefferson University, 1015 Walnut Street, Curtis 611A, Philadelphia, PA 19107. jonathan.brody@jefferson.edu.
Abstract
Pancreatic ductal adenocarcinoma (PDA) is the fourth leading cause of cancer-related death in the United States, with a 95% five-year mortality rate. For over a decade, gemcitabine (GEM) has been the established first-line treatment for this disease despite suboptimal response rates. The development of PARP inhibitors that target the DNA damage repair (DDR) system in PDA cells has generated encouraging results. Ubiquitin-specific peptidase 11 (USP11), an enzyme that interacts with the DDR protein BRCA2, was recently discovered to play a key role in DNA double-strand break repair and may be a novel therapeutic target. A systematic high-throughput approach was used to biochemically screen 2,000 U.S. Food and Drug Administration (FDA)-approved compounds for inhibition of USP11 enzymatic activity. Six pharmacologically active small molecules that inhibit USP11 enzymatic activity were identified. An in vitro drug sensitivity assay demonstrated that one of these USP11 inhibitors, mitoxantrone, impacted PDA cell survival with an IC50 of less than 10 nM. Importantly, across six different PDA cell lines, two with defects in the Fanconi anemia/BRCA2 pathway (Hs766T and Capan-1), mitoxantrone is 40- to 20,000-fold more potent than GEM, with increased endogenousUSP11 mRNA levels associated with increased sensitivity to mitoxantrone. Interestingly, USP11 silencing in PDA cells also enhanced sensitivity to GEM. These findings establish a preclinical model for the rapid discovery of FDA-approved compounds and identify USP11 as a target of mitoxantrone in PDA. Implications: This high-throughput approach provides a strong rationale to study mitoxantrone in an early-phase clinical setting for the treatment of PDA.

Mol Cell. 2013 Aug 22;51(4):409-22. doi: 10.1016/j.molcel.2013.08.010.
MC1R Is a Potent Regulator of PTEN after UV Exposure in Melanocytes.
Cao J, Wan L, Hacker E, Dai X, Lenna S, Jimenez-Cervantes C, Wang Y, Leslie NR, Xu GX, Widlund HR, Ryu B, Alani RM, Dutton-Regester K, Goding CR,Hayward NK, Wei W, Cui R.
Source
Department of Dermatology, Boston University School of Medicine, 609 Albany Street, Boston, MA 02118, USA.
Abstract
The individuals carrying melanocortin-1 receptor (MC1R) variants, especially those associated with red hair color, fair skin, and poor tanning ability (RHC trait), are more prone to melanoma; however, the underlying mechanism is poorly defined. Here, we report that UVB exposure triggers phosphatase and tensin homolog (PTEN) interaction with wild-type (WT), but not RHC-associated MC1R variants, which protects PTEN from WWP2-mediated degradation, leading to AKT inactivation. Strikingly, the biological consequences of the failure of MC1R variants to suppress PI3K/AKT signaling are highly context dependent. In primary melanocytes, hyperactivation of PI3K/AKT signaling leads to premature senescence; in the presence of BRAF(V600E), MC1R deficiency-induced elevated PI3K/AKT signaling drives oncogenic transformation. These studies establish the MC1R-PTEN axis as a central regulator for melanocytes' response to UVB exposure and reveal the molecular basis underlying the association between MC1R variants and melanomagenesis.



Cell Death Dis. 2013 Aug 15;4:e775. doi: 10.1038/cddis.2013.282.
AP4 directly downregulates p16 and p21 to suppress senescence and mediate transformation.
Jackstadt R, Jung P, Hermeking H.
Source
Experimental and Molecular Pathology, Institute of Pathology, Ludwig-Maximilians-Universität München, Thalkirchner Strasse 36, D-80337 Munich, Germany.
Abstract
Here we analyzed the function of the c-MYC-inducible basic helix-loop-helix leucine-zipper transcription factor AP4 in AP4-deficient mouse embryo fibroblasts (MEFs). Loss of AP4 resulted in premature senescence and resistance towards immortalization. Senescence was accompanied by induction of the cyclin-dependent kinase inhibitor-encoding genes p16, a known tumor suppressor, and p21, a previously described target for repression by AP4. Notably, AP4 directly repressed p16 expression via conserved E-box motifs in MEFs and human diploid fibroblasts. Senescence caused by AP4-deficiency was prevented by depletion of p16 and/or p21, demonstrating that these factors mediate senescence caused by AP4 loss. As senescence induced by the loss of AP4 was rescued by ectopic AP4, secondary lesions were not involved in causing premature senescence. Activation of c-MYC resulted in repression of p21 and p16 in AP4(+/+), but not in AP4(-/-) MEFs. Furthermore, after combined expression of c-MYC and mutant RAS in MEFs, AP4 was required for colony formation, anchorage-independent growth and tumor formation in mice. In addition, combined ectopic expression of AP4 and mutant RAS in MEFs resulted in colony formation. However, additional loss of the p53 tumor suppressor was necessary for anchorage-independent growth and tumor formation of MEFs by combined AP4 and mutant RAS expression. In conclusion, this study identified AP4 as an oncogenic antagonist of cellular senescence. AP4 achieves this effect by direct repression of p16 and p21, and may thereby critically contribute to c-MYC function and tumor progression. 


J Neurosci. 2013 Jul 31;33(31):12728-38. doi: 10.1523/JNEUROSCI.0698-13.2013.
USP47 and C Terminus of Hsp70-Interacting Protein (CHIP) Antagonistically Regulate Katanin-p60-Mediated Axonal Growth.
Yang SW, Oh KH, Park E, Chang HM, Park JM, Seong MW, Ka SH, Song WK, Park DE, Baas PW, Jeon YJ, Chung CH.
Source
School of Biological Sciences, College of Natural Sciences, Seoul National University, Seoul 151-742, Korea, Department of Biological Sciences, Gwangju Institute of Science and Technology, Gwangju 500-712, Korea, and Department of Neurobiology and Anatomy, Drexel University College of Medicine, Philadelphia, Pennsylvania 19129.
Abstract
Katanin is a heterodimeric enzyme that severs and disassembles microtubules. While the p60 subunit has the enzyme activity, the p80 subunit regulates the p60 activity. The microtubule-severing activity of katanin plays an essential role in axonal growth. However, the mechanisms by which neuronal cells regulate the expression of katanin-p60 remains unknown. Here we showed that USP47 and C terminus of Hsp70-interacting protein (CHIP) antagonistically regulate the stability of katanin-p60 and thereby axonal growth. USP47 was identified as a katanin-p60-specific deubiquitinating enzyme for its stabilization. We also identified CHIP as a ubiquitin E3 ligase that promotes proteasome-mediated degradation of katanin-p60. Moreover, USP47 promoted axonal growth of cultured rat hippocampal neurons, whereas CHIP inhibited it. Significantly, treatment with basic fibroblast growth factor (bFGF), an inducer of axonal growth, increased the levels of USP47 and katanin-p60, but not CHIP. Consistently, bFGF treatment resulted in a marked decrease in the level of ubiquitinated katanin-p60 and thereby in the promotion of axonal growth. On the other hand, the level of USP47, but not CHIP, decreased concurrently with that of katanin-p60 as axons reached their target cells. These results indicate that USP47 plays a crucial role in the control of axonal growth during neuronal development by antagonizing CHIP-mediated katanin-p60 degradation. 


WASH inhibits autophagy through suppression of Beclin 1 ubiquitination
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Autophagy degrades cytoplasmic proteins and organelles to recycle cellular components that are required for cell survival and tissue homeostasis. However, it is not clear how autophagy is regulated in mammalian cells. WASH (Wiskott–Aldrich syndrome protein (WASP) and SCAR homologue) plays an essential role in endosomal sorting through facilitating tubule fission via Arp2/3 activation. Here, we demonstrate a novel function of WASH in modulation of autophagy. We show that WASH deficiency causes early embryonic lethality and extensive autophagy of mouse embryos. WASH inhibits vacuolar protein sorting (Vps)34 kinase activity and autophagy induction. We identified that WASH is a new interactor of Beclin 1. Beclin 1 is ubiquitinated at lysine 437 through lysine 63 linkage in cells undergoing autophagy. Ambra1 is an E3 ligase for lysine 63-linked ubiquitination of Beclin 1 that is required for starvation-induced autophagy. The lysine 437 ubiquitination of Beclin 1 enhances the association with Vps34 to promote Vps34 activity. WASH can suppress Beclin 1 ubiquitination to inactivate Vps34 activity leading to suppression of autophagy.
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MC1R Is a Potent Regulator of PTEN after UV Exposure in Melanocytes

Juxiang Cao,Lixin Wan,Elke Hacker,Xiangpeng Dai,Stefania Lenna,Celia Jimenez-Cervantes,Yongjun Wang,Nick R. Leslie,George X. Xu,Hans R. Widlund,Byungwoo Ryu,Rhoda M. Alani,Ken Dutton-Regester,Colin R. Goding,Nicholas K. Hayward,Wenyi Wei[image: send email],Rutao Cui[image: send email]See Affiliations
· UVB exposure triggers PTEN interaction with wild-type, but not MC1R RHC variants
· WT, but not MC1R RHC variants, protect PTEN from WWP2-mediated ubiquitination
· MC1R deficiency leads to the onset of premature senescence in primary melanocytes
· MC1R deficiency cooperates with BRAFV600E to drive melanomagenesis
The individuals carrying melanocortin-1 receptor (MC1R) variants, especially those associated with red hair color, fair skin, and poor tanning ability (RHC trait), are more prone to melanoma; however, the underlying mechanism is poorly defined. Here, we report that UVB exposure triggers phosphatase and tensin homolog (PTEN) interaction with wild-type (WT), but not RHC-associated MC1R variants, which protects PTEN from WWP2-mediated degradation, leading to AKT inactivation. Strikingly, the biological consequences of the failure of MC1R variants to suppress PI3K/AKT signaling are highly context dependent. In primary melanocytes, hyperactivation of PI3K/AKT signaling leads to premature senescence; in the presence of BRAFV600E, MC1R deficiency-induced elevated PI3K/AKT signaling drives oncogenic transformation. These studies establish the MC1R-PTEN axis as a central regulator for melanocytes’ response to UVB exposure and reveal the molecular basis underlying the association between MC1R variants and melanomagenesis.
SIRT6 Recruits SNF2H to DNA Break Sites, Preventing Genomic Instability through Chromatin Remodeling
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· SIRT6 arrives to DNA break sites within 5 s
· Lack of SIRT6 and SNF2H increases sensitivity to genotoxic damage
· SIRT6 directly recruits SNF2H, which in turn opens chromatin at break sites
· SIRT6 and SNF2H are necessary to recruit 53BP1, RPA, and BRCA1 to the damage sites
DNA damage is linked to multiple human diseases, such as cancer, neurodegeneration, and aging. Little is known about the role of chromatin accessibility in DNA repair. Here, we find that the deacetylase sirtuin 6 (SIRT6) is one of the earliest factors recruited to double-strand breaks (DSBs). SIRT6 recruits the chromatin remodeler SNF2H to DSBs and focally deacetylates histone H3K56. Lack of SIRT6 and SNF2H impairs chromatin remodeling, increasing sensitivity to genotoxic damage and recruitment of downstream factors such as 53BP1 and breast cancer 1 (BRCA1). Remarkably, SIRT6-deficient mice exhibit lower levels of chromatin-associated SNF2H in specific tissues, a phenotype accompanied by DNA damage. We demonstrate that SIRT6 is critical for recruitment of a chromatin remodeler as an early step in the DNA damage response, indicating that proper unfolding of chromatin plays a rate-limiting role. We present a unique crosstalk between a histone modifier and a chromatin remodeler, regulating a coordinated response to prevent DNA damage.
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Development. 2013 Sep;140(18):3777-86. doi: 10.1242/dev.093948. Epub 2013 Aug 7.
Notch signaling represses p63 expression in the developing surface ectoderm.
Tadeu AM, Horsley V.
Source
Department of Molecular, Cell and Developmental Biology, Yale University, 219 Prospect Street, Box 208103, New Haven, CT 06520, USA.
Abstract
The development of the mature epidermis requires a coordinated sequence of signaling events and transcriptional changes to specify surface ectodermal progenitor cells to the keratinocyte lineage. The initial events that specify epidermal keratinocytes from ectodermal progenitor cells are not well understood. Here, we use both developing mouse embryos and human embryonic stem cells (hESCs) to explore the mechanisms that direct keratinocyte fate from ectodermal progenitor cells. We show that both hESCs and murine embryos express p63 before keratin 14. Furthermore, we find that Notch signaling is activated before p63 expression in ectodermal progenitor cells. Inhibition of Notch signaling pharmacologically or genetically reveals a negative regulatory role for Notch signaling in p63 expression during ectodermal specification in hESCs or mouse embryos, respectively. Taken together, these data reveal a role for Notch signaling in the molecular control of ectodermal progenitor cell specification to the epidermal keratinocyte lineage. 
KEYWORDS: 
Ectoderm, Keratinocyte specification, Notch signaling, p63
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Disrupting proton dynamics and energy metabolism for cancer therapy.
Parks SK, Chiche J, Pouysségur J.
Source
Institute for Research on Cancer and Aging of Nice (IRCAN), Equipe Labellisée LNCC, University of Nice-Sophia Antipolis, Centre National de la Recherche Scientifique, INSERM, Centre A. Lacassagne, Nice 06189, France.
Abstract
Intense interest in the 'Warburg effect' has been revived by the discovery that hypoxia-inducible factor 1 (HIF1) reprogrammes pyruvate oxidation to lactic acid conversion; lactic acid is the end product of fermentative glycolysis. The most aggressive and invasive cancers, which are often hypoxic, rely on exacerbated glycolysis to meet the increased demand for ATP and biosynthetic precursors and also rely on robust pH-regulating systems to combat the excessive generation of lactic and carbonic acids. In this Review, we present the key pH-regulating systems and synthesize recent advances in strategies that combine the disruption of pH control with bioenergetic mechanisms. We discuss the possibility of exploiting, in rapidly growing tumours, acute cell death by 'metabolic catastrophe'. 
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